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ABSTRACT
The sensitivity of future e+e− colliders to the new physics deriving from a model of strong
electroweak symmetry breaking is discussed. The model considered is an effective lagrangian
description of Goldstone bosons and of new vector resonances degenerate in mass.
1. Introduction
The model proposed in 1) is an effective lagrangian description of Goldstone bosons
and new vector and axial vector resonances as the possible manifestation at low energy of
the strong interacting sector.
To build the effective low energy theory describing Goldstones and vectors, one can
use the non linear representations of a chiral symmetry G and considering (a` la Weinberg)
the ρ as the gauge field of the unbroken symmetry group H. In a completely equivalent
way one can use the hidden gauge symmetry approach. Theories with non linearly realized
symmetry G→ H can be linearly realized by enlarging the gauge symmetry G to G⊗H ′ →
HD = diag(H ⊗H ′). H ′ is a local gauge group and the ρ is the gauge field associated to
H ′.
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The BESS (Breaking Electroweak Symmetry Strongly) model 2) was built in this way,
usingG = SU(2)L⊗SU(2)R, H = SU(2)V , and considering the gauging of SU(2)W⊗U(1)Y .
The model with vector and axial vector resonances can be built using the same tech-
nique. In particular I will present the results for the case in which the new resonances are
degenerate in mass (neglecting the weak corrections).
This type of realization corresponds to a maximal symmetry [SU(2)⊗ SU(2)]3. After
gauging the standard SU(2)W ⊗ U(1)Y , the model describes the ordinary gauge bosons
W±, Z and γ and, in addition, two new triplets of massive gauge bosons, L±, L3, R
±, R3,
self-interacting with gauge coupling constant g′′. These heavy resonances, as a consequence
of the chiral symmetry, are degenerate in mass M in the g′′ →∞ limit.
This degenerate model has the interesting feature of allowing for a strong electroweak
resonant sector at relatively low energies, while satisfying the severe constraints from exist-
ing LEP, SLC and CDF data (see Fig. 1).
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Fig. 1. 90% C.L. contour on the plane (M , g/g′′) obtained by comparing the values of the ǫ parameters
from the model with the experimental data from LEP. The allowed region is below the curve.
2. Degenerate BESS at future e+e− colliders
In this section I will discuss the sensitivity of the model at LEP2 and future e+e−
linear colliders, for different options of total centre of mass energies and luminosities.
Cross-sections and asymmetries for the channel e+e− → f+f− and e+e− → W+W−
in the Standard Model and in the degenerate BESS model at tree level have been stud-
ied. In the fermion channel the study is based on the following observables: the total
hadronic (µ+µ−) cross-sections σh (σµ), the forward-backward and left-right asymmetries
Ae
+e−→µ+µ−
FB , A
e+e−→b¯b
FB , A
e+e−→µ+µ−
LR , A
e+e−→h
LR and A
e+e−→b¯b
LR . At LEP2 we can add to
2
the previous observables the W mass measurement.
The result of this analysis shows that LEP2 will not improve considerably the existing
limits 3). To improve these limits it is necessary to consider higher energy colliders. Two
options for a high energy e+e− collider have been studied:
√
s = 500 GeV (
√
s = 1 TeV )
with an integrated luminosity of 20fb−1 (80fb−1). In Fig. 2 a combined picture of the 90%
C.L. contours on the plane (M , g/g′′) from e+e− at two values of
√
s is shown. The dotted
line represents the limit from the combined unpolarized observables at
√
s = 500 GeV
with an integrated luminosity of 20fb−1; the dashed line is the limit from the combined
unpolarized observables at
√
s = 1000 GeV with an integrated luminosity of 80fb−1. As
expected increasing the energy of the collider and rescaling the integrated luminosity gives
stronger bounds on the parameter space.
In conclusion a substantial improvement with respect to the LEP bounds, even with-
out polarized beams, is obtained. Considering the polarized observables one gets a further
improvement on the limits. The WW final state does not modify the strong limits ob-
tained using the fermion final state. This is because the degenerate model has no strong
enhancement of the WW channel, present in the usual strong electroweak models.
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Fig. 2. 90% C.L. contour on the plane (M , g/g′′) from e+e− at
√
s = 500GeV with an integrated
luminosity of 20fb−1 and
√
s = 1000 GeV with an integrated luminosity of 80fb−1. Allowed regions
are below the curves.
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